Modelling of the quantum interaction properties of nitrone on the fullerene C60 has been investigated by the use of PM3 calculations. It has been found that the interaction potential of the nitrone with the fullerene C60 led to stable complexes when the fullerene reacted with the carbon atom (C 1 -centered) and metastable conformations with carbon atom (C 2 -centered). We have studied the eect of two rotation characteristics (nitrone and NOCH2 group) on the binding between the fullerene C60 with the nitrone. Our results suggested that the binding energy is lower as the nitrone rotation increases and the NOCH2 group rotation showed more eect. The fullerene C60 may be able to do more linking with molecules of nitrone.
Introduction
Fullerenes are molecules composed entirely of carbon, in the form of a hollow sphere, and similar in structure to graphite, which is composed of stacked graphene sheets of linked hexagonal rings, but they may also contain pentagonal rings, too. The fullerenes unique properties have attracted considerable interest in many elds for example biomedical applications. Available data clearly shows that the C60 has no acute or sub-acute toxicity in a large variety of living organisms [1] . The fullerene was prepared in 1985 by Smalley and co-workers at Rice University; its structure was identied some ve years earlier by Iijima [2] . Fullerenes have been found to occur in nature [3] . More recently, fullerenes have been detected in outer space and according to astronomer Stanghellini, It's possible that Bucky balls from outer space provided seeds for life on Earth [4, 5] . The characteristics and behaviour of nanomaterial are a new eld of science, being limited to nanoscale dimensions (1100 nm). The nanostructures have a quantum nature due to their atomic and molecular size. Thus, the prediction and understanding of these nanomaterials must be based on experimental and theoretical research. A question is how the experiments can be approached at the atomic level to do nanomeasurements? The fullerene C60 has special thermal, mechanical and electrical properties and the ability to be applied at atomic levels, this makes them promising structures for working in a wide range of applications. Many of these applications are in biology and potential medicinal use such as binding specic antibiotics to the structure to target resistant bacteria and even tar-* corresponding author; e-mail: mohanned.mohammed@uobasrah.edu.iq get certain cancer cells such as melanoma [6] . Fullerenes can be made to be absorbed by HeLa cells. The C60 derivatives can be delivered to the cells by using the functional groups L-phenylalanine, folic acid and L-arginine among others [7, 8] . There are few calculations that have been made by using ab initio quantum methods applied to fullerenes [9, 10] . In spite of the wide applications for fullerene C60 the theoretical studies of the interaction mechanism with biomolecules are few, not many researchers have studied the interaction of an amino acid with nanomaterials [11, 12] .
In this work, we studied the interaction of the nitrone on the surface of the fullerene C60. Then we examined this interaction as a function of nitrone rotates and the NOCH 2 group rotates. Finally we tried to investigate the ability of linking many molecules of nitrone on the fullerene surface. properties of fullerene molecules decorated with the nitrone, we used PM3 (parameterizes method). PM3 developed by Stewart [13, 14] , is a reparameterization of 
10
• , see Fig. 3 . The eects of an increase in the rotation of NOCH 2 group on the relative stability (∆E) for the C 1 -centered nitrone-C60 are shown in Fig. 4 . Due to the NOCH 2 group rotates, the relative stability of the nitron-C60 system shows it to be decreasing. There are two interesting rotation angles, 10 • < ϕ < 40
• and 50 • < ϕ < 160
• , with a rotation angle more than ϕ = 10
• , there is a rapid lowering in the relative stability for the nitrone-C60. According to Fig. 4 , the rotation of NOCH 2 group is more inuential on the relative stability for the At each new position, we re-optimized the system again. Fig. 6 shows the results of the relative stability as 
